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DESCRIPTION 



IMMUNOLOGICAL LATEX TURBIDIMETRY METHOD AND REAGENT THEREFOR 



TECHNICAL FIELD 

The present invention relates to an immunological 
latex turbidimetry method and an immunological latex 
turbidimetry reagent, each making use of an antigen-antibody 
reaction. More particularly, the present invention relates 
.,4 to an immunological latex turbidimetry method and an 

immunological latex turbidimetry reagent, each being capable 
■fcS of reducing a non-specific agglutination reaction, and 
2 preferably applied in an automated analyzer. The term 
£ "analyze" as used herein includes a measurement to 

quantitatively or semi-quantitatively determine an amount of 
TO an antigen or antibody to be assayed and a detection to 
O judge a presence or absence of an antigen or antibody to be 

m 

Q assayed. 

Nl 
P 

rH BACKGROUND ART 

Immunological assay reagents making use of an antigen- 
antibody reaction are used as a reagent for quantitatively 
analyzing a particular component, such as an antigen or 
antibody to be assayed, in a liquid sample. Of the reagents, 
an immunological latex turbidimetry method is widely used, 
because a quantitative determination can be carried out by 
an automated analyzer and easy procedures. In the 
immunological latex turbidimetry method, an agglutination of 
the latex particles is analyzed by a change of an absorbance 
or a turbidity. The agglutination is caused by an antigen- 
antibody reaction between the latex particles carrying 
thereon antigens or antibodies, and antibodies or antigens 
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in a liquid sample. 

Recently, a simple, quick and high-sensitivity 
analysis has been desired in an analyzing field using an 
automated analyzer as above. Thus, an immunological latex 
turbidimetry method and a reagent therefor have been 
required to meet the above need. 

Up to now, the immunological latex turbidimetry 
reagent contains a bovine serum albumin (hereinafter 
sometimes referred to as BSA) and/or a thermally modified 
BSA, to enhance a sensitivity, accelerate a dispersion of 
suspended latex particles, or avoid a non-specific 
U agglutination caused by a non-specific binding of proteins 

a. 

Q or the like in a sample, to the latex. This is because some 

jb 

m patients from which samples are taken have antibodies to BSA, 
JjJ due to a recent change of eating habits. The BSA added to 

hJ an analyzing reagent can take up an ant i -BSA antibody of the 

i 

O patient. For example, in an immunological latex 

m 

p turbidimetry reagent carrying an antigen stemmed from a 
=4 streptococcus haemolyticus component (streptolysin 0; 
fU hereinafter sometimes referred to as SLO) for detecting an 
SLO antibody, a thermally modified BSA is added for 
absorbing the non-specific reaction. However, there still 
remain samples showing a non-specific reaction which cannot 
be absorbed only by an addition of the thermally modified 
BSA. This has been a problem to be solved. 



DISCLOSURE OF INVENTION 

Accordingly, an object of the present invention is to 
provide an immunological latex turbidimetry method capable 
of avoiding an influence of a non-specific reaction, and an 
improvement of such an avoidance, while maintaining a high 
specificity to an antigen or antibody to be assayed, and a 
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reagent therefor. In particular, the object of the present 
invention is to provide an immunological latex turbidimetry 
method capable of an easy, rapid, and high-sensitivity 
analysis when applied to an automated analyzer, and a 
reagent therefor. 

The above problem can be solved by the present 
invention, i.e., an immunological latex turbidimetry method 
for analyzing antigen or antibody in a sample, comprising 
steps of: 

(1) bringing a sample which may contain the antigen or 
antibody to be analyzed into contact with a protease-treated 

M> albumin; and 

a 

p (2) bringing a mixture obtained in the above step (1) into 

jfj contact with latex particles carrying an antibody or antigen 

jjjj specifically reacting with the antigen or antibody to be 

rU assayed, and analyzing a turbidity caused by a latex 

O agglutination reaction. 

m 

Q Further, the present invention relates to an 

q immunological latex turbidimetry reagent comprising (1) a 

- u first component containing a protease-treated albumin, and 

(2) a second component containing latex particles carrying 
an antibody or antigen specifically reacting with an antigen 
or antibody to be assayed. 



BEST MODE FOR CARRYING OUT THE INVENTION 

According to the present invention, a protease-treated 
albumin, preferably a protease-treated serum albumin, more 
preferably a protease-treated BSA, is used as an agent for 
reducing a non-specific reaction in an immunological latex 
turbidimetry analysis, whereby a non-specific reaction of 
latex particles can be avoided without lowering a reagent 
specificity. 
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The term ™ immunological latex turbidimetry analysis" 
as used herein means an optical analysis of an agglutination 
phenomenon accompanied by an immunological reaction caused 
at latex carriers carrying an antigen (or antibody) when 
brought into contact with an antibody (or antigen) in a 
sample, by a change of an absorbance or a turbidity. 

A sample which may be analyzed by the immunological 
latex turbidimetry method of the present invention or the 
immunological latex turbidimetry reagent of the present 
invention is not particularly limited, so long as it is a 
sample which may possibly contain an antigen or antibody to 
be analyzed. For example, the sample may be a liquid taken 
from a living body and generally used in a clinical 
examination, such as a serum, plasma, or urine. 

The protease-treated albumin used in the present 
invention is not particularly limited, so long as it is a 
fragmentated albumin, preferably a fragmentated serum 
albumin, more preferably a fragmentated BSA, prepared by a 
protease treatment . The albumin to be treated may be an 
albumin prepared from a naturally occurring source, a 
recombinant albumin (preferably a recombinant bovine 
albumin) , or a partially synthesized albumin. The present 
invention will be explained hereinafter with respect to the 
BSA, which is a preferred embodiment. 

The protease is not particularly limited, so long as 
it can reduce the non-specific agglutination reaction 
without lowering a sensitivity of the immunological latex 
turbidimetry reagent of the present invention, for example, 
pepsin, papain, or tripsin. The above protease may be used 
singly or in combination thereof. Of the proteases as above, 
pepsin is preferable with respect to cost and stability. 
For example, the protease-treated BSA may be prepared by 



maintaining the BSA in an acidic condition, and adding a 
protease thereto. The resulting protease-treated reaction 
product can be used in the present invention, without 
purification. 

The term "protease treatment" as used herein means a 
treatment for decomposing a naturally occurring albumin to 
obtain plural fragments, more particularly, a treatment for 
decomposing an albumin into about 2 to 10 fragments, 
preferably 4 to 8 fragments. For example, it is known that 
a serum albumin can be decomposed by pepsin into 2 to 7 
fragments, and the resulting fragment has a molecular weight 
of about 5000 to 50000. In the present invention, the 
resulting fragments can be used without separating each of 
the fragments, that is, in the form of a mixture of the 
fragments. Alternatively, it is possible to separate the 
resulting fragments into single fragments, combine a 
plurality of the separated fragments, for example, 2 to 9 
fragments, and use the combined fragments. 

A conventional immunological latex turbidimetry method 
can be applied to the immunological latex turbidimetry 
method of the present invention, except that, before 
bringing a sample into contact with latex particles carrying 
an antibody or antigen, i.e., a latex -particles-suspension, 
the sample is brought into contact with the protease-treated 
BSA. 

A concentration of the protease-treated BSA to be 
brought into contact with the sample is not particularly 
limited, so long as it can inhibit the non-specific reaction 
and does not influence the latex turbidimetric reaction, but 
is preferably 0.1 to 1.5%, more preferably 0.3 5 to 0.8%. 
The unit "%" as used herein with respect to the 
concentration of the protease-treated BSA means a 
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mass/volume %, i.e., w/v%. If the concentration is less 
than 0.1%, the non-specific reaction cannot be sufficiently- 
inhibited. No particular problem arises when the 
concentration is more than 1.5%. Nevertheless, an 
advantageous effect cannot be expected with an increase of 
the concentration. Further, a very high concentration is 
supposed to influence the latex turbidimetric reaction per 
se. Therefore, an increase of the concentration over the 
above upper limit is meaningless in obtaining the 
advantageous effect of the present invention, that is, in 
inhibiting the non-specific reaction. 

As the latex particles carrying an antigen or antibody, 
any particles carrying an antigen or antibody which may be 
used for the known immunological latex turbidimetry reagent 
may also be used in the present invention. 

As the latex particles, conventional latex particles 
may be used in the present invention. For example, the 
latex particles may be particles of organic high-molecular 
weight materials, such as latex particles of polystyrene, 
styrene-methacrylic acid copolymer, styrene-glycidyl 
(meth) acrylate copolymer, or styrene-styrene sulfate 
copolymer. An average particle size of the latex particles 
may be the same as that of the conventional latex particles, 
and is not particularly limited. 

The antigen or antibody carried on the latex particles 
is not particularly limited, so long as it can cause the 
antigen-antibody reaction with the antibody or antigen to be 
analyzed. For example, an ant i-(32 -microglobulin (/8 2-M) 
antibody, anti-fibrin decomposed products D fraction (FDP-D) 
antibody, anti-fibrin decomposed products E fraction (FDP-E) 
antibody, anti-fibrin decomposed products DD fraction (FDP- 
DD) antibody, anti-albumin antibody, anti-f erritin antibody, 
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anti-oc-f etoprotein (AFP) antibody, insulin, anti-insulin 
antibody, or an antigen or antibody of Treponema Pallidum 
(TP) , streptolysin 0 (SLO) , or Hepatitis B virus (HBV) may 
be used. 

The latex particles can be sensitized with an antigen 
or antibody in accordance with a known method, for example, 
a physically adsorbing method. It is preferable to use the 
latex particles carrying about a 0.001 to 1 mass% of antigen 
or antibody. 

The non-specific reaction is frequently caused not 
only by the reaction with the BSA, but also by digested 
products of the BSA. Hitherto, however, there was no method 
for coping with the digested products of the BSA. Further, 
an effect for the digested products of the BSA cannot be 
expected by an addition of BSA, or the effect is 
insufficient. Therefore, a technical meaning is 
particularly significant in that the sample is brought into 
contact not only with the BSA, but also with the protease- 
treated BSA before carrying out the antigen- antibody 
reaction, whereby a part of materials reactive with the BSA 
and the digested products of the BSA in the sample is masked, 
and the non-specific reaction caused by the BSA and the 
digested products of the BSA is inhibited. 

Accordingly, the protease-treated albumin can be used 
instead of or in addition to an albumin, preferably a serum 
albumin, more preferably a BSA, and/or a modified albumin, 
preferably a modified serum albumin, more preferably a 
modified BSA which has been hitherto used for inhibiting the 
non-specific reaction, in the present invention. 

A buffer which may be used in the present invention is 
not particularly limited, so long as it may be used in a 
known immunological latex turbidimetry reagent. Examples. of 



the buffer are a tris buffer, a phosphate buffer, a glycine 
buffer, a borate buffer, a Good's buffer, or the like. 

In the present invention, any additives, such as a 
stabilizer, which may be used in a known immunological latex 
turbidimetry reagent, may be used, so long as they do not 
cause a loss of the effect of the present invention. The 
stabilizer may be, for example, an inorganic salt, such as 
sodium chloride or sodium azide, a protein such as a bovine 
serum albumin, or choline chloride. An amount of the 
stabilizers added is not particularly limited. For example, 
when sodium chloride is added, the concentration thereof is 
preferably 50 to 3 00 mmol/L. The concentration of sodium 
azide is preferably 0.01 to 1%, the concentration of bovine 
serum albumin is preferably 0.1 to 10%, and the 
concentration of choline chloride is preferably 0.1 to 3 0%. 

The immunological latex turbidimetry reagent of the 
present invention contains the protease-treated BSA and the 
latex particles carrying thereon an antigen or antibody, and 
is a system composed of at least two reagent-components. 
Because the protease-treated BSA must be brought into 
contact with the sample before the sample is brought into 
contact with the latex particles in the present invention, 
the protease-treated BSA is contained at least in a reagent- 
component which is brought into contact with the sample 
before the antigen-antibody reaction is carried out. After 
the reagent-component containing the protease-treated BSA is 
brought into contact with the sample, the sample is brought 
into contact with a reagent -component containing the latex 
particles, to carry out the antigen-antibody reaction. The 
reagent-component containing the latex particles may or may 
not contain the protease-treated BSA. 

In general, a conventional known immunological latex 
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turbidimetry reagent is composed of a suspension of the 
latex particles carrying an antigen or antibody and a buffer 
stabilizing the sample, whereas the immunological latex 
turbidimetry reagent of the present invention further 
contains the protease-treated BSA in addition thereto. 
Therefore, the immunological latex turbidimetry reagent of 
the present invention may be composed of the same 
ingredients as those of the known immunological latex 
turbidimetry reagent generally used, except that the 
protease-treated BSA is contained at least in a reagent- 
component. As mentioned above, latex particles, an antigen 
or antibody, a buffer, and/or additives which may be used in 
the conventional known immunological latex turbidimetry 
reagent may also be used in the immunological latex 
turbidimetry reagent of the present invention, as they are. 
Further, an albumin, preferably serum albumin, more 
preferably BSA, and/or a modified albumin, preferably a 
modified serum albumin, more preferably a modified BSA which 
has been used to inhibit the non-specific reaction may also 
be used in the present invention. 

When the immunological latex turbidimetry reagent of 
the present invention is composed of the two reagent- 
components system, it may be, for example, composed of a 
first reagent, i.e., a first component, containing a buffer 
for stabilizing a sample and a protease-treated BSA, and a 
second reagent, i.e., a second component, containing latex 
particles carrying thereon an antigen or antibody. 

The immunological latex turbidimetry reagent of the 
present invention may be a system of three reagent- 
components, but is preferably a system of two reagent- 
components, because the number of the reagent-components is 
small and the procedures for the analysis can be simplified. 
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A concentration of the protease-treated BSA in the 
immunological latex turbidimetry reagent of the present 
invention is not particularly limited, so long as the non- 
specific reaction can be inhibited when the protease-treated 
BSA contained in the reagent of the present invention is 
brought into contact with the sample, and the latex 
turbidimetric reaction per se is not influenced. For 
example, when the reagent of the present invention is the 
two reagent -component system composed of the first reagent 
containing the buffer for stabilizing the sample and the 
protease-treated BSA, and the second reagent containing the 
latex particles carrying an antigen or antibody, an amount 
of the protease-treated BSA in the first reagent may be 
preferably 0.1 to 1.5%, more preferably 0.3 5 to 0.8%. When 
the amount is less than 0.1%, the non-specific reaction 
cannot always be sufficiently inhibited. No particular 
problem arises when the amount is more than 1.5%. 
Nevertheless, an advantageous effect cannot be expected with 
an increase of the concentration. Further, a very high 
concentration is supposed to influence the latex 
turbidimetric reaction per se. Therefore, an increase of 
the concentration over the above upper limit is meaningless 
in obtaining the advantageous effect of the present 
invention, that is, in inhibiting the non-specific reaction. 

A method for adding the protease-treated BSA is not 
limited. For example, when the reagent of the present 
invention is the two reagent -component system composed of 
the first reagent -component containing the buffer for 
stabilizing the sample and the protease-treated BSA, and the 
second reagent -component containing the latex particles 
carrying an antigen or antibody, a predetermined amount of 
the protease-treated BSA may be dissolved in the buffer for 
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stabilizing a sample. 

An embodiment of the immunological latex turbidimetry 
reagent of the present invention is not particularly limited. 
However, the immunological latex turbidimetry reagent of the 
present invention is suitable for an analysis using an 
automated analyzer, and thus is preferably used as an 
immunological latex turbidimetry reagent for an automated 
analysis. It is particularly preferable for an 
immunological latex turbidimetry analysis of a streptolysin 
0 (SLO) antibody. 

More particularly, a preferable embodiment of the 
immunological latex turbidimetry reagent of the present 
invention is as follows: 

(A) an immunological latex turbidimetry reagent for an 
automated analysis, comprising a first reagent-component 
containing the protease-treated BSA (preferably at an amount 
of 0.1 to 1.5%) in the buffer for stabilizing a sample, and 
a second reagent -component , that is, a suspension of the 
latex particles carrying thereon an antigen or antibody; or 
(B) an immunological latex turbidimetry reagent for an 
automated analysis for detecting an SLO antibody, comprising 
a first reagent-component containing the protease-treated 
BSA (preferably at an amount of 0.1 to 1.5%) in the buffer 
for stabilizing a sample, and a second reagent -component, 
that is, a suspension of the latex particles carrying 
thereon an SLO antigen. 

As a concrete embodiment of the immunological latex 
turbidimetry reagent of the present invention, a two 
reagent -components system composed of a first reagent- 
component containing the buffer for stabilizing a sample and 
protease-treated BSA, and a second reagent -component 
containing the latex particles carrying thereon an antigen 
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or antibody is shown as follows (concentrations given below 
are preferable ranges thereof in the reagent, but do not 
limit the scope of the present invention) : 
A first reagent-component, a solution containing the 
following components (1) to (3) , 

(1) 0.1 to 1.5% protease- treated BSA, 

(2) 20 to 1000 mmol/L buffer, pH 4 to 12, and 

(3) 50 to 300 mmol/L sodium chloride. 

A second reagent-component, a suspension containing the 
following components (4) to (6) , 

(4) 20 to 1000 mmol/L buffer, pH 4 to 12, 

(5) 0.01 to 0.5w/v% latex particles carrying thereon an 

b 

p antigen or antibody, and 

Jj (6) 50 to 300 mmol/L sodium chloride. 

pf The buffer used in the first and second reagent- 

it! components may be, for example, a tris buffer, a phosphate 
Q buffer, a glycine buffer, a borate buffer, or a Good's 

m 

Q buffer. The first reagent -component can be prepared, for 
example, by mixing 0.1 to 1.5% protease-treated BSA to a 
W buffer. 



EXAMPLES 

The present invention now will be further illustrated 
by, but is by no means limited to, the following Examples. 
Example 1: Preparation of a protease-treated BSA 

A bovine serum albumin (Sigma; 500 mg) was added to 10 
mL of purified water. The whole was allowed to stand at 
room temperature for 1 hour, and a pH value was adjusted to 
3 . 0 by adding formic acid with stirring by a spinning bar. 
The product was allowed to stand at room temperature for 3 0 
minutes, then, 167 uL of a pepsin solution (0.01 mol/L 
hydrochloric acid solution containing pepsin at a 
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concentration of 1 mg/mL) was added thereto with stirring by 
a spinning bar. The whole was allowed to stand in a 
thermostatic chamber at 25 °C for 30 minutes. Then, a pH 
value was adjusted to 7.0 by 2 mol/L tris solution with 
stirring by a spinning bar, and sodium azide was added so 
that its concentration became 0.1%, to obtain a protease- 
treated BSA. 

Example 2: Measurement of a streptolysin 0 (SLO) antigen in 
serum 

(1) Preparation of a second reagent (a liquid suspension of 
latex carrying a streptolysin 0 antigen) 

Carbodiimide (40 mg) was added to 38 mL of a liquid 
suspension of polystyrene particles (latex concentration = 
5%, average particle size = 0.18 urn), and then, 20 mL of a 
solution containing 2.8 mg/mL streptolysin 0 antigen diluted 
with 10 mmol/L borate buffer (pH 8.2) . The whole was mixed, 
and shaken at 4 T overnight. Then, 9.5 mL of 20% lysine 
solution was added. The whole was allowed at stand for 0.5 
hour, and centrifuged to obtain a residue, that is, latexes 
carrying the streptolysin O antigen. To the resulting 
residue, 190 mL of an aqueous solution containing 0.5% 
bovine serum albumin was added, and the whole was allowed to 
stand for 0.5 hour. Then, a residue (i.e., latexes carrying 
the streptolysin O antigen) prepared by centrif ugation was 
suspended by adding 950 mL of 10 mmol/L borate buffer (pH 
8.2), to obtain a second reagent-component for the 
immunological latex turbidimetric analysis reagent of the 
present invention. 

(2) Preparation of a first reagent (buffer) 

As a first reagent-component for the immunological 
latex turbidimetric analysis reagent of the present 
invention, 0.17 mol/L tris buffer (pH 8.2) containing 0.31 
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mol/L sodium chloride, 4.5 mmol/L EDTA, 0.2% bovine serum 
albumin, 0.1% gelatin, and 0.8% protease-treated BSA 
prepared in Example 1 [final concentration in a system 
containing equal amounts of the first reagent -component and 
the second reagent -component = 0.4%] was prepared. 

For comparison, a comparative buffer (a comparative 
first reagent) composed of the same ingredients as those in 
the first reagent for the immunological latex turbidimetric 
analysis reagent of the present invention, except that the 
protease-treated BSA was not contained, was prepared. 

(3) Preparation of a liquid sample 

Four sera samples were used as a non-specific sample. 
An anti-SLO antibody value of more than a measurable upper 
limit (600 IU/mL) was obtained in the four sera samples by 
the conventional immunological latex turbidimetry method, 
whereas the four sera samples were judged as normal by a 
Rantz-Randall method. It was considered that the non- 
specific samples showed the high values of the anti-SLO 
antibody due to the non-specific agglutination. As a 
control sample, a human normal serum was used. 

(4) Measurement by an automated analyzer 

To 135 uL of the first reagent of the present 
invention prepared in Example 2(2), 2 uL of the liquid 
sample prepared in Example 2(3) was added and stirred in a 
glass cell. The whole was allowed to stand at 37 °C for' 
about 5 minutes. Then, 135 uL of the second reagent 
prepared in Example 2(1) was added with stirring, and an 
amount of change in an optical density at a wave length of 
700 nm in a range from a point after 30 seconds to a point 
after 190 seconds. An automated analyzer (Hitachi 717 OS, 
Hitachi Ltd.) was used in the above procedures. 

For Comparative Example, the above procedures were 
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repeated except that the comparative buffer (the comparative 
first reagent) prepared in Example 2(2) was used instead of 
the first reagent-component. 

The results are shown in Table 1 . The analyzer was not 
able to measure a change of absorbance (dABS) in Comparative 
Example, whereas the SLO was accurately measured according 
to the present invention using the present reagent. 

Table 1 

Example (IU/mL) Comparative 

Example (IU/mL) 

Normal serum 24.2 26.2 

Non-specific sample 1 47.8 4774 (over absorbance) 
Non-specific sample 2 39.1 11136 (over absorbance) 
Non-specific sample 3 3 0.3 53 00 (over absorbance) 
Non-specific sample 4 47.8 83 91 (over absorbance) 

INDUSTRIAL APPLICABILITY 

The immunological latex turbidimetry reagent of the 
present invention exhibits a high sensitivity as a reagent, 
and has an advantageous effect of reducing the non-specific 
reaction. Therefore, according to the present invention, an 
error measurement due to the non-specific reaction can be 
decreased, and a high-sensitivity analysis using an 
automated analyzer can be easily and rapidly carried out. 

As above, the present invention is explained with 
reference to particular embodiments, but modifications and 
improvements obvious to those skilled in the art are 
included in the scope of the present invention. 
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